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trict glycemic control has been used mainly in intensive care units (ICU), through intravenous insulin employment, by continuous infusion. 1 Its use frequently occurs as a result of hyperglycemia, which until a few years ago, was considered a beneficial response of stress that affects the critical patient, but currently is considered an increased mortality risk factor. 1 Hyperglycemia is responsible for increased gluconeogenesis and peripheral resistance to insulin's action as one of the responses to the cytokine secretion and counter-regulatory hormones. 1 A few years ago, it was demonstrated that strict glycemic control kept it between 80 and 110 mg/dl, using continuous insulin infusion (CII), was associated with reduced mortality and reduction of complications, especially in surgical patients of cranial trauma with stroke and acute myocardial infarction. 1 Despite the proven benefits with the use of intravenous insulin to achieve glycemicphysiological levels, there is the adoption of this therapy a faint threshold between offering patients a protective care and a potentially harmful approach, significantly increasing the risk of severe hypoglycemia. 2 It is worth remembering that insulin is a potentially dangerous medication (PDM), which means that presents a great potential in causing serious injury to patients when a failure occurs in its usage. As potentially dangerous medication, intravenous insulin requires care to maintain the efficiency and safety of its management, because it has side effects, among which hypoglycemia is emphasized as the most important, that if it goes untreated, can cause irreversible brain damage. 2 It is considered severe hypoglycemia when the level is equal to or less than 40mg/dl; moderate when measures of 41 to 60mg/dl, and light when lies between 61 to 70mg/dl. Hypoglycemia is the primary adverse event associated with continuous intravenous insulin therapy 2 . The literature says that the severe hypoglycemia occurs around 4% to 7% of patients receiving continuous intravenous insulin infusion. 2 In Brazil, it is nursing who prepares and administers insulin solution in most hospitals, she should therefore be aware of issues that involve not only the management of insulin, but also monitoring it to prevent the occurrence of severe hypoglycemia. 2 It nursing preparation and monitoring of the validity of the solution, the installation of the infusion, the monitoring of blood glucose and titration of infused doses in order to achieve and maintain the blood glucose, target range to avoid hypoglycemia. 2 S ISSN 2175-5361 DOI: 10.9789/2175-5361.2015.v7i4. 3339-3350 Paixão CT, Silva LD, Nepomuceno RM et al.
Glycemic control in…
Despite efforts to consolidate protocols that guide how to achieve the goal of the target range in patients, where severe hypoglycaemic episodes still persist in critically ill patients, which may contribute to increased morbidity in these patients.
The concern for hypoglycemia motivated the development of a study that aimed to synthesize and discuss the knowledge produced in the literature on glycemic control in critically ill patients receiving continuous insulin infusion. The contribution of this study is based on the possibility of alerting on nurses aspects of intravenous insulin usage to contribute to the reduction of the frequency of severe hypoglycemia, benefiting patients and hospitals in patient safety issues, which involves intravenous insulin and nursing.
We conducted an integrative review, fulfilling the six steps provided as follows: Paixão CT, Silva LD, Nepomuceno RM et al.
In the databases surveyed, no nursing publications were found.
We identified 26 articles submitted to the selection criteria resulted in a sample of 11
publications that are shown in Figure 1 .
Fifteen articles were excluded because they deal with pediatric patients and not with hospitalized patients. 
Critical
Care Medicine Prospective randomized study with surgical critical patients. N=1548 According to the questions, two categories were identified: computerized or conventional protocols in glycemic control [4] [5] [6] and the use of subcutaneous insulin (SC) and intravenous (IV) in glycemic control. [7] [8] [9] [10] [11] [12] [13] [14] The results were described by category.
Computerized or conventional protocols in glycemic control (n=3) [4] [5] [6] Study looked at the effects of a computerized Protocol compared to a conventional Protocol for glycemic control in critical clinical and/or surgical patients. It was concluded that there were fewer hypoglycemic events in the computerized group (28%) compared to the conventional protocol (72%). 4 The publication evaluated the impact of a computerized Protocol for Glycemic Control compared to conventional intensive therapy protocol. The hypoglycemic events were reduced in the computerized group of 26% to 6%. 5 Another article aimed to evaluate the impact of a computerized glycemic alert. There was a reduction in the proportion of patients who have hypoglycemia from 6.5% to 4%, with the employment of this alert. 6 The use of subcutaneous (SC) and intravenous insulin (IV) on glycemic control (n=7) [7] [8] [9] [10] [11] [12] [13] [14] The study established the number of hypoglycemic events related to critical patients in relation to the administration of IV insulin and SC insulin in the treatment of hyperglycemia.
The hypoglycemia rate was greater when insulin was administered intravenously (3.2%), in relation to subcutaneous administration (2.3 percent), considering a target range of 110-140mg/dL. 7 Research described the conventional glycemic control with insulin SC applied to cardiothoracic surgery patients. Acute postoperative hyperglycemia and its immediate correction with intravenous insulin were associated with good results for critical patients. 8 A publication checked the safety of two insulin Protocols with intravenous and subcutaneous administration. It was concluded that there were fewer hypoglycemia cases (3.8%) when used for subcutaneous insulin only had greater than 150mg/dl. 9 A study evaluated a protocol of intravenous infusion of insulin compared to insulin usage by subcutaneous scale. With the use of intravenous insulin, there was a hypoglycemic rate of 13.7% and with subcutaneous insulin, a rate of 2.5%. 10 Research developed a multicenter study comparing the glycemic control with intravenous insulin with the conventional insulin therapy. Hypoglycemia was reported at 12.1% and 2.1% in the group with intravenous insulin and in conventional therapy, 
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A randomized trial compared a standard protocol with two target groups: an 80 to 110mg/dL in the group with venous insulin and another 140-180mg/dL in the control group.
The study was stopped because the incidence of hypoglycemia was very high in the group receiving intravenous insulin (8.69%) compared to the conventional protocol (2.4%). 12 A study evaluated the glycemic control in critical patients who use IV and SC insulin.
The protocol involved intensive monitoring in order to maintain blood sugar levels below 140mg/dL. We obtained a 56.3% reduction in the mean blood glucose levels (from 152mg/dL to 130mg/dl) under strict control, but there was no significant change in hypoglycemia with the use of intravenous insulin (1.02%) when compared to SC insulin (0.35%). 13 Other research has evaluated a protocol for control of blood glucose (80-110mg/dL) through IV insulin or through the conventional subcutaneous approach. Hypoglycemia affected 
Computerized protocols or not in the control of glycaemia
Studies have shown that with computerized protocols of hypoglycemic events there has been a reduction of almost half in relation to the conventional, in most publications with a decrease ranging between 4% to 28%.
The computerized reservation systems proved to be more effective for predicting hypoglycemia once the system is capable of generating visual or audible alerts when the glucose level is less than 60mgdl, which facilitates the early detection of hypoglycemia by nursing, allowing time to correct the flow rate of insulin.. 15 Computerized systems for glycemic control, to detect blood glucose levels descendants, calculate the probability of hypoglycemia and launch alerts for insulin flow rate The system informs, depending on the patient condition, which is the best blood sample and indicates the immediate reduction of the insulin flow rate. The effect of a computer alert system on the behavior of the team, with multiple cognitive demands, in a tense environment, serves to establish priorities for actions, every time that alert sounds. 16 With computerized protocols, the nurses save time in assistance, decreasing the number of dose calculation errors, since the system does the calculations and reports show that nurses who work with this tool had greater satisfaction. 17 It should be remembered that the calculations of wrong doses could lead to inappropriate insulin infusions and, consequently, the adverse events, increasing, in some cases, episodes of hypoglycemia. 17 Another advantage of the computerized system is that it can be fed with information on patient condition that may favor the occurrence of hypoglycemia, such as nutritional status, the suspension of nutritional therapy, the type of nutrition, development of renal dysfunction, hepatic and use of dialysis or corticosteroid therapy. 18 On the other hand, it is known that there are imperfections in the conventional glycemic control, particularly associated with the accuracy in measurement of blood glucose by the nursing staff, because it is dependent on a procedure-governed behavior of the team with respect to measuring the glucose hourly. 19 A study found that critically ill patients benefit from continuous insulin infusion with the use of computerized glucose protocols fully conducted by nurses. This reinforces the practice that, when working with nurses computerized protocols glucose levels are maintained closer to the set target range, decreasing episodes of hypoglycemia. 20 Computerized protocols are more effective, but they are not yet available in intensive care units for various factors such as the lack of specific training for nurses in the management of these protocols or due to high costs for the implementation of computerized systems.
Use of subcutaneous (SC) and intravenous (IV) insulin in the control of blood glucose.
The findings in this category show that, when the glycemic control happens by intravenous insulin, there is an increase in the rates of severe hypoglycemia when compared to conventional insulin administration. It was found that the hypoglycemia rates among patients were up 3.8% when SC insulin was used and up 41.4% when intravenous insulin was used.
The subcutaneous insulin regimen should mimic the physiologic secretion of insulin.
However, when hospitalized, patients undergo a radical change in your routine, by various factors such as the stress of the disease responsible for their hospitalization, changing the nutritional scheme and the use of medications that can affect blood glucose. Namely, in addition to the physiological components, including basal and postprandial glucose insulin, we must conduct with insulin adjustments according to the clinical evolution of the patient.
The total insulin dose is the sum of the basal and postprandial requirement and is the amount of insulin required in a day. 21 ISSN 2175-5361 duration of action 14-18 hours equally effective; but with a higher incidence of hypoglycemia as a function of peak activity (6 to 10 hours). 21 The prandial insulin exhibits the onset of action 10 to 15 minutes and peak 30 to 90 minutes lasting 3 to 6 hours, applied immediately before nutrition (meal or enteral nutrition).
Since a fast-acting regular insulin with peak activity 2 to 3 hours lasts 6 to 8 hours and presents the disadvantage of early action for 15 to 30 min. 22 The administration of continuous intravenous insulin in the intensive care environment is an efficient system to control blood glucose. Preferably, regular human insulin is used in a solution of 100 units diluted in 100 ml of 0.9% saline solution (1 U / ml). It is known that insulin IV half-life is 4-5 min, and the short half-life it is an advantage when there is excessive glucose falls, they can be controlled by reducing or interrupting the flow rate of infusion insulin. This short half-life of insulin allows quick control of possible hypoglycemia, as soon the infusion pump is stopped. 23 In the ICU, the blood glucose measurement for the titration of insulin solution is made in large part, using portable glucose meters; often using capillary blood samples obtained using lancets. However, studies have shown that glycemic digital collection may be inaccurate in critically ill patients due to the injury of peripheral perfusion, caused by the use of vasoactive drugs, the presence of edema and microcirculation disorders, as well as the collection of blood through venous access contaminated by intravenous solutions rich in glucose. 24 It is recommended that during the IV insulin infusion, the nurse should measure blood glucose every hour; this interval be increased every 2 or 3 hours in individuals with glucose control within the target in the last 6 to 12 hours, respectively. 22 The glycemic variability, i.e. the amplitude of changes in glucose levels is an important factor for increased mortality, independent of glycemic value, the induction of cellular oxidative stress, i.e. an accumulation of free radicals (superoxide, peroxynitrite, nitrosamine) which trigger the activation pathways of various deleterious to the organism and can potentially contribute to the development of complications. In addition, blood glucose variability has been associated with increased risk of severe hypoglycemia, with endothelial dysfunction and consequently, cardiovascular mortality. 22 In daily practice, it persists, often with episodes of hypoglycemia during continuous infusion of insulin, despite monitoring by nursing; consisting of measure for digit-puncture The monitoring conducted shows that glycemic control with insulin IV had higher rates of hypoglycemia despite allowing to achieve a target goal faster and computerized protocols are effective remedies to prevent hypoglycemic events though expensive and still not available in the Brazilian scenario.
No studies were found comparing the benefit of SC and IV insulin in specific patient groups as in postoperative neurological surgery, cardiac or addressing the nursing workload with both approaches.
The monitoring identified that there is a need for randomized studies justifying the need for scheduled glucose control, as well as studies that address the various factors that can interfere with blood glucose measurement performed by nurses.
Thus indicating the need for studies on the influence of different risk factors for hypoglycemia as prolonged fasting, mismatch between the administration of insulin and carbohydrate intake, inotropic support, kidney failure and sepsis in the glucose levels. 
